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Abstract
The aim of the paper is to identify and analyse Hungary’s place in the ranking orders prepared on
the basis of the R+D activities of countries. As the scoreboards of different supranational institutions
point out, the country still performs poorly according to the variables measuring the actual innovative
performance of the states, however, the trend indicators show that Hungary has already recognized
the importance of research and development, and focuses more on it than in the past.
Keywords: benchmarks, R+D activity, innovative trends.
As a very old paradigm says, all countries should specialize in the production
of a given good (or goods), in the manufacturing or offering of which it has a
comparative advantage or in the provision ofwhich this advantage can be developed.
This specialization – and consequently the focused usage of the scarce resources –
could then result in the growth of the production at a global level and in the increase
of the welfare of all countries involved in the world trade.
The above idea still holds or even gets more important under the constantly
changing conditions of the macro and microenvironment at the beginning of the
twenty first century. The reason for it is clear: the (human, information, natural,
financial, etc.) resources are getting more and more scarce, and at the same time the
customers’ needs become more sophisticated1. In case all countries try to satisfy
all needs at an increasing level by being involved in the economic activities of all
industries at the same rate, the usage of the resources and the organization of the
production processes get very far from being optimal and effective. However, if
countries manage to find the fields in which they are more effective than the other
countries – by a reasonable and optimal usage of the scarce resources and by a well
designed distribution of the economic activities – the overall welfare of the world’s
countries and the world economy can be obtained.
The separated specialization of the countries in a given process or economic
activity, however, is not enough. A close collaboration and synthesis of the selected
1Sophistication should be interpreted in a relative way. What is sophisticated in a not developed
country might be a basic need in the developed part of the World.
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activities are needed in order to get to an even higher level of the economic devel-
opment and welfare. This means that after having identified the economic activities
in which the countries have comparative advantages, the participants of world trade
should have a look at the advantages of other countries or regions and should start
collaborating with those who are good at the same activities. Such a collaboration
could be implemented both at the level of countries (when two or more countries
from different parts of the world decide to collaborate) and also at the regional level
(when regions with similar comparative advantage decide to work together)2.
In order to define the frame of these co-operations it is important to choose
some economic variables on the basis of which it is possible to identify the com-
parative advantages of the countries and to link the similar states to each other.
Many researchers today use the R+D (research and development) activities of the
countries for measuring and analysing the economic activities of the states. These
variables could also serve for comparing and evaluating the economic performance
of countries participating in world trade and for finding the groups of countries in
which the states are good at the same economic activities – and therefore whose
collaboration would lead to economic growth and development. However, the ex-
isting measures and ranks do not really help the countries to find those states whose
‘economic profile’ is similar. The reason for this is threefold.
First, those supranational institutions (the European Commission, the United
Nations, the OECD, etc.) which prepare scoreboards in order to rank countries
according to their R+D activities, base their comparison on different dimensions of
R+D.
Furthermore, these ranks include different countries into their evaluation,
which impedes the countries to learn more from the several existing benchmarks.
Therefore, if two countries use two different sources for their comparison, they
might get two different results – which does not contribute to a world-wide syn-
chronization of the economic activities.
Second, there is a lot of missing data in the ranks prepared by the institutions,
what is due partly to the fact that different countries collect the same data in different
periods of time. A state might measure the number of registered patents every year,
and others might record it every second year. The lack of some information can
also be explained by the difficult access to the data in some countries, what makes
it impossible to create tables full of information.
Third, most of the institutions describe the actual performance or the trends
in the R+D activities of the countries separately, and do not try to classify the states
on the basis of the similar patterns in their activities. Those, who intend to cluster
the countries, base this grouping only on some economic variables but do not try to
integrate all possible dimensions of R+D into their classification effort.
Despite these drawbacks of the scoreboardswe can have a basic understanding
2Unfortunately, today, in most of the cases countries still focus on their own specialization and do
not consider the benefits of a regional or an even more expanded economic co-operation. Although
we can observe some efforts that have been made by countries to collaborate with other states, the
number of these trials is very low and they stay in a regional context.
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of the innovative performance of the countries. In this article the aim is to identify
how Hungary performs according to the different dimensions of the research and
development activities and to define the fields on which it should focus and where
it should collaborate with other countries whose innovative results would show
similar patterns. For the analysis the ranks of three supranational firms will be
presented, focusing on Hungary’s performance.
1. The Scoreboards of the European Union [1]
In the Lisbon strategy (elaborated in 2000 by the European Committee) the Euro-
pean Union set the objective of becoming the World’s most competitive and most
dynamic knowledge-based economy by 2010 [2]. In order to meet this objective
the EU deemed important to evaluate the innovative activities and performance of
the member states as well as their trend along predetermined dimensions3. For the
analysis of the actual performance of the states 22 indicators were used4, which
were clustered into four groups (dimensions): 1) the human resources for inno-
vation, 2) the creation of new knowledge, 3) the transmission and application of
knowledge, and 4) the innovation finance, outputs and markets. The trends5 of the
R+D activities of the countries have been evaluated on the basis of less indicators:
14 variables were clustered into 3 groups – which are similar to the first, second
and fourth groups in the actual performance analysis.
2. Hungary’s Performance and its Trend According to the First Dimension:
the Human Side of the R+D
The first dimension of the research and development performance and its trend was
measured on the basis of five indicators:
• the S&E graduates, as a  of the 20–29 years age class,
• the population with tertiary education as a % of the 25–64 years age class,
• participation in life-long learning as a % of the 25–64 years age class,
• employment in medium-high and high tech manufacturing as a % of total
workforce,
• employment in high tech services as a % of total workforce.
3First only the European UnionMember Stateswere ranked, but in 2002 and in 2003 the associated
and candidate countries as well, as the main competitors of the European Union were also included
in the analysis. It is important to note that the ranks of these countries are presented in separate
scoreboards. Complex, integrated tables were not created by the European Commission.
4 This number is relevant for the analysis prepared in 2003. In 2002, for example, only 17 indica-
tors were applied to evaluate the countries’ performance (European Commission (2003): European
Innovation Scoreboard 2002). In 2003 either these indicators were extended, or new indicators were
added to the original ones.
5The trends were calculated as a percentage change in each indicator between the last year (for
which data were available) and the average over the previous three years with a one-year lag.
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Table 16 indicates where Hungary is positioned on the basis of the human side
of its research and development activities – taking both the actual performance and
the trend in the performance into consideration.
As it can be seen from the table, Hungary performs poorly according to
most of the indicators. Especially bad results can be detected in the case of S&E
graduates – both at the actual and the trend level. It shows that in the country
the number of students graduating at universities is very low compared to the EU
(and USA) average, and that over the years less and less students graduated from
universities – compared to the past data there is a reduction by 26.7% in 2003.
Also the number of people with tertiary education is very low, however the trend
data show that there was a slight increase in 2003 compared to the results in the
previous years. As regards the third indicator, the people’s participation in life-
long learning, Hungary is still ranked 24-th in the order with a low value, but an
improving trend can be identified – which trend is better than the EU average.
This points to Hungary’s dynamic investment and increased interest in a prolonged
learning process. The employment in medium-high and high tech manufacturing
is considerable in the country not only now but in the previous years as well, when
Hungary showed a better performance than the average of the EU countries. The
results are not that convincing in the case of the service sector: the employment
rate in high-tech service sector falls behind the European Union’s average values.
It is important to note here that according to the results of a research conducted
in 2004 Hungarian firms have more comparative advantages in the service sector
than in the manufacturing sector [4]. This contradiction might be the result of one
of two things: first, if the companies, having identified the comparative advantage,
replaced most of the labour with machines and robots in order to optimize their
activities, and second, if they do not focus the usage of their resources on the fields
where they have a comparative advantage.
3. Hungary’s Performance and its Trends According to the Second
Dimension: the Knowledge Creation
The knowledge creation dimension of the research and development is measured
by six indicators which are as follows:
• Public R+D expenditures as a % of GDP,
• Business expenditures on R+D as a % of GDP,
• EPO (European Patent Office) high-tech patent applications (per million pop-
ulation),
6As in the official reports of the European Union only separated statistics are presented – which
show the performance and trend data of the EU Member States in 2003, the associate, the acceding
and the candidate countries separated from each other – the direct comparison would be impossible.
This is the reason why the author prepared a complex table including all indicators of the dimension
and all countries analysed. In this article only the first three and the last three countries are indicated
as well as the EU average, the data for the USA (where available) and Hungary’s rank in the orders.
HUNGARY’S POSITIONS IN BENCHMARKS 143
• USPTO (US Patent and Trademark Office) high-tech patent applications (per
million population),
• EPO patent applications (per million population),
• USPTO patents granted (per million population).
Table 2 presents Hungary’s position in the complex order prepared on the
basis of the countries’ performance in knowledge creation as well as of its trends.
As the table shows Hungary performs poorly according to the performance
indicators and lags behind the European Union 15 Member States, but it is ranked
among the first countries in the order – with above the EU average scores – on the
basis of the trend indicators. This result is somehow surprising as it is known that
in the region people and firms place considerable emphasis on the research and
innovative activities. The reason for the paradox lies first in the Hungarian habits
and principles related to patents: the outcome of the research and development
activities will be the property of the institution where the development processes
had taken place. Thismeans that these pieces of newknowhow, technology, product
cannot be registered in the Patent Offices, therefore they will not be presented in
the statistics of the country. Contrary, in the Western European countries, in the
USA or in Japan, in case when people invented some new products, technologies,
processes, etc. they made them registered at the Patent Offices as soon as they
could for the purpose of protection. Second, the paradox might be explained by the
fact that only in certain industries do firms and people get involved in innovative
processes, and in other sectors the firms feel no need for the R+D activities. This
latter behaviour is due to the lack of financial help, bad or elusive market position,
and no information about the conditions of the market – these firms struggle for
survival and try to protect their actual position and market share.
The trend results from the other side, however, shows that Hungary – after
having recognized the changed characteristics of the world market and global econ-
omy – makes an effort to invest more and more in the research and development
and to apply for protection for the invented knowledge and products. This effort
is more visible in the European market than in the USA: at the European Patent
Offices a continuously growing number of Hungarian patents are registered while
in the USA, despite the increase in the number of registered Hungarian patents, the
growth lags behind the EU average.
4. Hungary’s Performance and its Trend According to the Third Dimension:
the Transmission and Application of Knowledge
Hungary’s performance cannot be evaluated along the third dimension as related
data are missing. Not only in the analysis in 2003 the data cannot be found but also
in the evaluation made in 2002 no information can be found about how Hungary
is involved in knowledge transmission and application. Furthermore, for the trend
analysis the European Commission doesn’t apply the indicators7 which belong to
7The indicators are as follows:
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the third group, but focuses exclusively on the indicators of the first, second and
fourth groups.
5. Hungary’s Performance and its Trends According to the Fourth
Dimension: the Innovation Finance, Output and Markets
Eight indicators measure the countries’ performance according to the fourth dimen-
sion:
• Share of high-tech venture capital (VC) investment, (Ind. 1.)
• Share of early-stage venture capital in GDP, (Ind. 2.)
• Sales of ‘new to market’ products as a % of all turnover in manufacturing
and a % of all turnover in services,
• Sales of ‘new to the firm but not new to the market’ products as a % of all
turnover in manufacturing and a % of all turnover in services,
• Internet access/use, (Ind. 3.)
• Information and Communication Technology (ICT) expenditures, (Ind. 4.)
• Share of manufacturing value added in high tech sectors, (Ind. 5.)
• Volatility-rates of the small and medium size enterprises (SMEs).
As regards the trend of the performance, out of the above indicators only three
are used for its measure: the share of early-stage VC, the ICT expenditures, and the
share of manufacturing value-added in high tech sectors.
As Hungary’s data are only available for the first, second, fifth, sixth and
seventh indicators in the performance analysis, and for the ICT expenditures and
value added in high-tech manufacturing in the trend evaluation, the complex table
(Table 3) is prepared for these variables.
Table 3 shows a slightly similar picture to the previous one: Hungary performs
very poorly in most of the current activities, but has an above the EU average value
according to the two trend indicators and is ranked among the five first countries.
The two performance indicators, on the basis of which Hungary was scored higher
than the EU average, are the ICT expenditures, and the share of manufacturing
value-added in the high tech sectors. This shows – on the one hand – that Hungary
has recognized the importance of the development of the information and commu-
nication technology in the economic growth and in its more beneficial participation
in world trade that would lead to a better and stable position among the competitors.
Therefore, the country invests considerable amount of money in the development,
• SMEs’ innovation in house as a % of manufacturing SMEs and a % of services SMEs,
• SMEs involved in innovation co-operation as a % of manufacturing SMEs and a % of services
SMEs,
• Innovation expenditures as a % of all turnover in manufacturing and a % of all turnover in
services.
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which exceeds even the average investments of the EU and also the invested money
in the USA. As there is no available data on the trend of Hungary’s ICT expendi-
tures, it is not possible to evaluate whether Hungary has also realized that an only
investment in ICT is not sufficient: a continuous development is needed in order
to keep up with the recent technologies and to maintain the attained position in
the market. Last year’s data are, however, promising: in 2002 the investment of
Hungary in ICT was 32.2% more than the reference value8. On the other hand, the
table shows that Hungary’s manufacturing value added in the high tech sectors is
higher, and that it is growing more significantly than the EU average. It is how-
ever warning that even with the above value in the current activities the country
is positioned only in the 14th place. This implies that other countries – including
two states that have just joined the EU (Malta at 6th and Latvia at 7th place) – have
a much bigger share of value added in the high tech sectors – which is definitely
needed in the permanently developing technological environment.
The scoreboards prepared on the basis of the data gained from the statistics
of the European Commission give the following picture of the country.
Hungary still does not perform well on the basis of the current indicators,
but tries hard to invest in and focus more on the development of the elements of
R+D defined by the EU – which results in the country’s good position in the ranks
according to the trend indicators. There is one significant exception from this gen-
eralized perception: along the human dimension of the research and development
activities trend of Hungary is disappointing. There is even an indicator according
to which Hungary’s performance is much worse than in the previous years, and also
some of the other indicators show poor records.
As regards the actual performance, Hungary has a value above the EU average
according to only three indicators: the country’s employment in medium high and
high techmanufacturing, the ICTexpenditures, aswell as the share ofmanufacturing
value added in high tech sectors. These results point out that the country has already
recognized the importance of the high tech sector’s development – from the human,
the financial and from the creation of value added aspects at the same time – and has
started to focusmore on this area. However, the country’s very bad results according
to the other indicators demonstrate that Hungary is still at the very beginning of
the restructuring of the economy and in the rethinking of the development strategy.
Furthermore, the country’s position among the last countries in some of the orders
raise doubts about whether Hungary has an integrated view on how to implement
the modifications in the strategy. As the current results show, the country selected
probably some of the fields of the research and development and started to develop
them – without looking at the interdependencies of the several aspects of R+D, and
at the consequences of the non-balanced development of the fields.
8As all trends are calculated as a percentage between the last year for which data are available
and the average over the preceeding three years with a one-year lag, the score in 2002 is not related
to the previous year’s data but to the calculated reference value. (European Commission: European
Innovation Scoreboard, 2002)
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6. Scoreboards of the United Nations
a) United Nations Industrial Development Organization [5]
In an attempt to interpret the results of the scoreboard of countries prepared accord-
ing to the states’ competitive industrial performance9, the United Nations ranked
the states on the basis of the drivers of the industrial performance as well. However,
in their report, the experts state that it is not possible to benchmark all countries
involved in the analysis according to all factors that might have an effect on the
states’ performance. Instead, they selected five indicators, that – under the new
competitive conditions of the market which lead the (very much or less) developed
countries to focus more on innovativeness, as well as on technological development
when trying to differentiate themselves from the competitors – might be responsible
the most for the competitive advantages. These indicators are as follows:
• Skills index, (Ind. 1.)
• R+D spending per capita by productive enterprises, (Ind. 2.)
• Foreign direct investment per capita, (Ind. 3.)
• Royalties per capita, (Ind. 4.)
• Infrastructure index. (Ind. 5.)
The complex table (Table 4) contains Hungary’s position10 according to the
five indicators in the same format as was used in the evaluation of the EU data. The
difference is that in the reports of the United Nations only rankings are published,
therefore the table can only represent the relative positions. Furthermore, as having
no reference data for the EU average value, in this table Hungary’s neighbours in
the order are presented instead.
As it can be seen in Table 4 Hungary is ranked around the middle of all
orders. The worst position can be detected in the ranks created according to the
skilled manpower in the country. What is more warning, is the deteriorating relative
position of Hungary on the basis of this indicator: while in 1985 the state was
ranked 45th, in the order representing the data of 1998 Hungary could only obtain
the 48th position. The results might be explained by three things. First, due to the
demographic downturn in the country, there are less and less students each year
who graduate from colleges or from universities. Although the same percentage
of people might graduate, their total number may decrease. Second, it is possible
that the already low share of people who graduate in the population further dropped
during the 13 years. The latter explanation would be supported by the results of the
trend analysis of the EU data (Table 1) – which showed that the share of the S&E
graduates11 decreased considerably, and the share of the population with tertiary
9In this scoreboard Hungary is ranked at the 34th place in 1985 while in 1998 it gained the 27th
position in an order of 87 countries. Although there was a significant improvement in the ranking,
the calculated competitive industrial performance is still very low.
10The research was implemented only twice: in 1985 and in 1998.
11as a % of the 20–29 years age class
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education12 increased onlyminimally during the recent years. Third, as only relative
positions are demonstrated in the ranks, it is only possible to say, that compared to
the other states, position of Hungary was worse in 1998, than in 1985.
The position of Hungary declined also on the basis of the second indicator
– the R+D spending per capita by productive enterprises –: it stepped back by 10
places during the analysed 13 years. The relevant EU data, however, contradicts
these results: As Table 2 showed, although actual position of Hungary was still
lagging behind the EU average, compared to previous years’ data an increase by
36.1% could be detected in the business expenditures on R+D. The reason for
the discrepancy might be twofold. First, the analysis of the United Nations was
implemented earlier: the latest data are available from 1998, while the EU has
performed the data collection even in 2002. During the related 4 years considerable
changes might happen in the business entities’ cost structure, including an increase
in their spending on R+D – although the results of the already referred research
[4] points out that still a lot of profit oriented firms are reluctant to invest in R+D
activities. Second, in the EU research there were much more countries involved:
along most of the dimensions (indicators) the positions of 87 states were identified.
Due to the fact that in the table only relative ranks are represented –without absolute
numbers, we can only conclude that Hungary’s position was better in 1985 than in
1998 compared to the other countries.
According to the third and fourth indicators, as having no data from 1985,
a direct comparison is impossible between Hungary’s performance in 1985 and in
1998. However, a static evaluation can be done about the per capita foreign direct
investment and royalties in the country in 1998. As the table shows Hungary is
ranked in the first third of the order according to both of the indicators. The rea-
sons for the good position are threefold. First, the Hungarian government offered
substantial incentives to the foreign investors in the country. Second, the low salary
of the relatively well-trained and skilled labour was also considered as of strategic
importance by the foreigners in their market selection. Third, an investment in Hun-
gary geographically meant a ‘bridge’ towards the other, more promising countries
in the East. All the above facts explain why Hungary was a target for foreigners in
their foreign direct investments and why the country is positioned among the first
twenty five states in the order. The country’s position along the fifth dimension is
unchanged – however, due to the increase in the number of states involved in the
research in 1998 compared to that in 1985, Hungary’s rank should be considered
better in 1998. Although, without absolute values no conclusion can be drawn about
the deterioration or the improvement of the infrastructure of the country, hopefully
the maintained position – where Hungary is ranked in the first half of the ranking
order – refers to the latter case.
12 as a % of the 25-64 years age class
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b) United Nations Commission on Science and Technology for Development [3]
The United Nations Commission on Science and Technology for Development at
its V. session in Geneva in 2001 set the objective of measuring the technological
development of countries for its inter-sessional period of 2001–2003. The task was
carried out in three panels. In the first one the indicators which would be applied
in the identification of the technology development levels across countries – with
special focus on the information and communication technologies – were selected.
Furthermore, in the first panel the countries involved in the analysis were clustered
along the chosen indicators, and input was provided for the second and third panels
in terms of policy analysis to facilitate the movements of states between the clusters.
For the preparing of the scoreboards, the UN used three indicators to measure
the technology development of countries:
• R+D expenditures, as a % of GNI (in order to measure innovation),
• The number of technical personnel in R+D and tertiary enrolment, as a % of
the population (in order to measure the human capital),
• High-tech exports, as a % of total exports (in order to measure the export
structure).
On the basis of these indicators a complex value was calculated for the tech-
nological development of each country and a scoreboard of 88 states was created.
The position of Hungary in this rank is presented in Table 513:
As Table 5 shows Hungary is positioned in the first half of the order towards
the middle, between Bolivia and Chile on the basis of the complex index. In case
the country’s rank according to the three components of the index is evaluated
separately, the picture is different. The worse is the relative position of Hungary
in the case of the human capital, which is followed closely by the R+D spending.
On the basis of both of the indicators the country is in the second half of the order,
though very close to the middle position. These bad results are supported by the EU
and UN IDO scoreboards, where the actual performance of the country according to
both the human and the R+D expenditure sides of the development were very poor
(and on the basis of some of the trends they even show a deteriorating performance
over the years). In the contrary, according to the high-tech exports of the countries,
Hungary gained a position in the first quarter of the order. The results demonstrate
that the 34th rank of the country in the overall order is due to its good position on
the basis of the third indicator.
The UN, besides preparing the scoreboards of the states, clustered the coun-
tries according to their performance on the basis of the complex index. In this
classification Hungary got into the cluster ‘keeping up’, together with the Latin
American countries. There are two more clusters: the cluster ‘getting ahead’ where
13The ranks refer to the complex index of technological development. The values for the R+D
spending, the human capital as well as for the high-tech exports are presented only for comparison
purposes.
HUNGARY’S POSITIONS IN BENCHMARKS 149
we find the OECDcountries as well as some South-East Asian Tigers, and the group
“catching up” to where the other states belong.
As the special focus of UN research was the measuring of the information
and communication technology level, the experts used another set of indicators for
its separate evaluation:
• In order to measure the connectivity aspect:
Internet hosts, number of PCs, telephone mainlines, mobile phones
• In order to measure the access aspect:
Number of Internet users, literacy, GDP per capita, cost of a local call
• In order to measure the usage aspect:
Average incoming/outgoing telecom traffic
• In order to measure the policy aspect:
The presence of an Internet exchange, competition in the local loop, domestic
long distance and ISP market.
One complex index (ICT Diffusion Index) was formed out of the four di-
mensions and each of the countries involved in the research obtained a value on
the basis of this index. The scoreboard of the UN is developed according to these
values, however, the values the states obtained according to the first, second and
fourth indicators are also indicated. Table 6 shows the position of Hungary in this
benchmark.
As it is shown in Table 6, according to the diffusion index, Hungary is po-
sitioned in the first half of the rank, closer to the border which separates the first
quarter from the second – between the Bahamas, and Qatar. In case the country’s
rank is evaluated on the basis of the selected three components of the index, only
according to one indicator is Hungary in a (slightly) better position than according
to the complex index. This variable is the connection dimension which shows that
the ICT infrastructure of the country (the number of PCs, telephone mainlines, mo-
bile phones, Internet hosts) is relatively good. The position is much worse in the
case of the two other indicators. On the basis of the access the country is ranked
at 68th place, which shows first, the human side of the development (for example
the number of Internet users, or the literacy) where the records of Hungary are
very poor (also supported by the EU and UN results) and second, the economic
conditions of the market (for example the GDP per capita) that should be improved.
According to the policy aspect of ICT Hungary is ranked at the 60th place what
shows an intermediate position – together with the other 17 countries whose score
was exactly the same as the one of Hungary.
As was the case in the previous analysis, the UN not only ranked the countries
according to their calculated ICT Diffusion Index but also clustered the states on
the basis of their scores. Hungary got again into the group ‘keeping up’ together
with the Latin American countries. Other clusters exist as well: the group ‘catching
up’ where African and South Asian countries can be found, and the cluster ‘getting
ahead’ where the members are the OECD and the Scandinavian states as well as
the South-East Asian Tigers.
150 ZS. DELI
Ta
bl
e
1.
H
un
ga
ry
’s
pe
rf
or
m
an
ce
an
d
its
tr
en
d
ac
co
rd
in
g
to
th
e
hu
m
an
si
de
of
th
e
R
+
D
ra
nk
In
di
ca
to
rs
In
d.
1.
In
d.
1.
In
d.
2.
In
d.
2.
In
d.
3.
In
d.
3.
In
d.
4.
In
d.
4.
In
d.
5.
In
d.
5.
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
1.
Ir
el
an
d
M
al
ta
L
at
vi
a
C
yp
ru
s
D
en
m
ar
k
C
yp
ru
s
G
er
m
an
y
L
ith
ua
ni
a
Sw
ed
en
A
us
tr
ia
2.
Fr
an
ce
E
st
on
ia
U
SA
A
us
tr
ia
U
K
R
om
an
ia
Sl
ov
en
ia
Sl
ov
ak
ia
D
en
m
ar
k
C
yp
ru
s
3.
U
K
Sw
itz
.
N
or
w
ay
Ir
el
an
d
Fi
nl
an
d
Sl
ov
en
ia
C
ze
ch
R
.
L
ux
em
b.
Fi
nl
an
d
G
er
m
an
y
L
as
t-
2
C
yp
ru
s
G
er
m
an
y
R
om
an
ia
E
st
on
ia
B
ul
ga
ri
a
It
al
y
L
ith
ua
ni
a
Sw
ed
en
L
at
vi
a
Sl
ov
ak
ia
L
as
t-
1
M
al
ta
C
yp
ru
s
Po
rt
ug
al
Sl
ov
en
ia
G
re
ec
e
A
us
tr
ia
T
ur
ke
y
E
st
on
ia
R
om
an
ia
L
ux
em
b.
L
as
t
L
ux
em
b.
H
un
ga
ry
T
ur
ke
y
Sw
ed
en
R
om
an
ia
E
st
on
ia
C
yp
ru
s
L
at
vi
a
Po
rt
ug
al
L
at
vi
a
E
U
av
er
.
11
.3
9.
1
21
.5
3.
3
8.
4
0.
6
7.
41
–3
,7
3.
57
11
.5
U
SA
10
.2
–3
.3
37
.2
6.
1
–
–
–
–
–
–
H
U
3.
7
–2
6.
7
14
.1
2
3.
3
6.
5
8.
5
2.
1
3.
06
7.
4
R
an
k
27
(o
ut
of
30
)
28
(o
ut
of
28
)
24
(o
ut
of
31
)
23
(o
ut
of
28
)
24
(o
ut
of
29
)
8
(o
ut
of
20
)
4
(o
ut
of
30
)
7
(o
ut
of
27
)
14
(o
ut
of
28
)
15
(o
ut
of
27
)
HUNGARY’S POSITIONS IN BENCHMARKS 151
Ta
bl
e
2.
H
un
ga
ry
’s
pe
rf
or
m
an
ce
an
d
its
tr
en
ds
ac
co
rd
in
g
to
th
e
kn
ow
le
dg
e
cr
ea
tio
n
ra
nk
In
di
ca
to
rs
In
d.
1.
In
d.
1.
In
d.
2.
In
d.
2.
In
d.
3.
In
d.
3.
In
d.
4.
In
d.
4.
In
d.
5.
In
d.
5.
In
d.
6.
In
d.
6.
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
1.
Fi
nl
an
d
R
om
an
.
Sw
ed
en
L
at
vi
a
Sw
ed
en
Sl
ov
en
ia
U
SA
Sp
ai
n
Fi
nl
an
d
N
or
w
ay
U
SA
E
st
on
ia
2.
Sw
ed
en
H
un
ga
ry
Fi
nl
an
d
T
ur
ke
y
Fi
nl
an
d
N
or
w
ay
Ja
pa
n
Sw
ed
en
Sw
ed
en
E
st
on
ia
Ja
pa
n
M
al
ta
3.
H
ol
la
nd
G
re
ec
e
Ja
pa
n
L
ith
ua
n.
Sw
itz
.
C
yp
ru
s
Sw
itz
.
N
or
w
ay
H
ol
la
nd
Sl
ov
en
ia
Sw
ed
en
T
ur
ke
y
L
as
t-
2
C
yp
ru
s
Sw
itz
.
L
ith
ua
n.
Po
la
nd
B
ul
ga
ri
a
It
al
y
B
ul
ga
ri
a
Ja
pa
n
T
ur
ke
y
G
re
ec
e
Po
la
nd
Po
la
nd
L
as
t-
1
R
om
an
.
L
ith
ua
n.
B
ul
ga
ri
a
Sl
ov
ak
ia
T
ur
ke
y
L
at
vi
a
R
om
an
.
Sw
itz
.
Po
la
nd
R
om
an
.
Po
rt
ug
al
L
ith
ua
n.
L
as
t
L
ux
em
.
Sl
ov
ak
ia
C
yp
ru
s
R
om
an
.
R
om
an
.
M
al
ta
T
ur
ke
y
H
ol
la
nd
R
om
an
.
B
ul
ga
ri
a
T
ur
ke
y
Sl
ov
ak
ia
E
U
av
er
.
0.
69
2
1.
3
4.
8
16
1.
1
63
.6
80
.1
43
.9
31
.6
25
.3
12
.4
28
U
SA
0.
76
13
.4
2.
04
2.
7
16
9.
8
76
.6
32
2.
5
41
.9
57
30
.9
91
.9
13
.3
H
U
0.
57
36
.5
0.
38
36
.1
19
22
6
7.
3
n.
d.
4.
3
47
.9
0.
3
26
.2
R
an
k
16
(o
ut
of
31
)
2
(o
ut
of
28
)
21
(o
ut
of
31
)
7
(o
ut
of
29
)
19
(o
ut
of
32
)
5
(o
ut
of
31
)
19
(o
ut
of
31
)
n.
d.
17
(o
ut
of
31
)
10
(o
ut
of
32
)
23
(o
ut
of
28
)
17
(o
ut
of
32
)
152 ZS. DELI
Ta
bl
e
3.
H
un
ga
ry
’s
pe
rf
or
m
an
ce
an
d
its
tr
en
ds
ac
co
rd
in
g
to
th
e
in
no
va
tio
n
fin
an
ce
,o
ut
pu
ta
nd
m
ar
ke
ts
ra
nk
In
di
ca
to
rs
In
d.
1.
In
d.
1.
In
d.
2.
In
d.
2.
In
d.
3.
In
d.
3.
In
d.
4.
In
d.
4.
In
d.
5.
In
d.
5.
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
A
ct
ua
l
T
re
nd
1.
It
al
y
U
SA
Sw
ed
en
Po
la
nd
Sw
itz
er
l.
Ir
el
an
d
T
ur
ke
y
2.
Fr
an
ce
Sw
ed
en
D
en
m
ar
k
Sl
ov
ak
ia
Sw
ed
en
Fi
nl
an
d
B
ul
ga
ri
a
3.
N
or
w
ay
Fi
nl
an
d
Ja
pa
n
R
om
an
ia
E
st
on
ia
U
SA
Fi
nl
an
d
L
as
t-
2
G
re
ec
e
Sl
ov
ak
ia
L
at
vi
a
T
ur
ke
y
M
al
ta
Po
rt
ug
al
M
al
ta
L
as
t-
1
Po
la
nd
Po
rt
ug
al
H
un
ga
ry
Ir
el
an
d
B
ul
ga
ri
a
B
ul
ga
ri
a
Sp
ai
n
L
as
t
H
un
ga
ry
R
om
an
ia
L
ith
ua
ni
a
N
or
w
ay
T
ur
ke
y
L
ux
em
b.
Sw
ed
en
E
U
av
er
.
45
.4
0.
03
7
37
.7
15
.5
7
10
.1
12
U
SA
–
0.
21
8
0.
73
4.
9
8.
2
23
7
H
U
1.
6
0.
01
5
0
32
.2
8.
9
14
.9
18
.3
R
an
k
17
(o
ut
of
17
)
17
(o
ut
of
21
)
26
(o
ut
of
27
)
5
(o
ut
of
28
)
6
(o
ut
of
31
)
14
(o
ut
of
25
)
4
(o
ut
of
23
)
HUNGARY’S POSITIONS IN BENCHMARKS 153
Ta
bl
e
4.
H
un
ga
ry
’s
po
si
tio
n
in
th
e
sc
or
eb
oa
rd
of
th
e
U
ni
te
d
N
at
io
ns
In
du
st
ri
al
D
ev
el
op
m
en
tO
rg
an
iz
at
io
n
ra
nk
In
di
ca
to
rs
In
d.
1.
In
d.
1.
In
d.
2.
In
d.
2.
In
d.
3.
In
d.
3.
In
d.
4.
In
d.
4.
In
d.
5.
In
d.
5.
19
85
19
98
19
85
19
98
19
85
19
98
19
85
19
98
19
85
19
98
1.
R
ep
.
of
K
or
ea
R
ep
.
of
K
or
ea
G
er
m
an
y
Sw
itz
.
Si
ng
ap
or
e
Si
ng
ap
or
e
Si
ng
ap
or
e
Ir
el
an
d
U
SA
U
SA
2.
C
an
ad
a
U
SA
Sw
itz
.
Ja
pa
n
N
ew
Z
ea
la
nd
B
el
gi
um
H
on
g
K
on
g
Si
ng
ap
or
e
C
an
ad
a
C
an
ad
a
3.
Sw
ed
en
C
an
ad
a
Ja
pa
n
Sw
ed
en
Sw
itz
.
Sw
ed
en
N
et
he
rl
.
N
et
he
rl
.
Sw
ed
en
Si
ng
ap
or
e
L
as
t-
2
R
us
si
an
Fe
d.
M
oz
am
-
bi
qu
e
U
ga
nd
a
U
ga
nd
a
A
lg
er
ia
B
an
gl
a-
de
sh
U
ga
nd
a
V
en
ez
ue
la
C
en
tr
al
A
fr
ic
an
R
.
M
ad
ag
as
-
ca
r
L
as
t-
1
Sl
ov
en
ia
M
al
aw
i
Z
am
bi
a
Z
am
bi
a
Ja
m
ai
ca
M
al
aw
i
V
en
ez
ue
la
Y
em
en
E
th
io
pi
a
U
ga
nd
a
L
as
t
Y
em
en
U
.R
.o
f
Ta
nz
an
ia
Z
im
ba
bw
e
Z
im
ba
bw
e
B
ah
ra
in
E
th
io
pi
a
Z
am
bi
a
Z
am
bi
a
N
ep
al
C
en
tr
al
A
fr
ic
an
R
.
N
ei
gh
bo
ur
fr
om
to
p
E
lS
al
va
do
r
E
cu
ad
or
Si
ng
ap
or
e
So
ut
h
A
fr
ic
a
n.
d.
Fi
nl
an
d
n.
d.
Po
rt
ug
al
R
ep
.
of
K
or
ea
Po
rt
ug
al
N
ei
gh
bo
ur
fr
om
bo
tto
m
So
ut
h
A
fr
ic
a
So
ut
h
A
fr
ic
a
Ir
el
an
d
A
rg
en
tin
a
n.
d.
M
al
ay
si
a
n.
d.
It
al
y
So
ut
h
A
fr
ic
a
M
au
ri
tiu
s
U
SA
R
an
k
2
5
4
4
9
16
25
22
1
1
H
U
R
an
k
45
48
20
30
n.
d.
18
n.
d.
25
30
30
N
o.
of
co
un
tr.
87
87
84
87
80
87
82
87
83
87
154 ZS. DELI
Ta
bl
e
5.
T
he
po
si
tio
n
of
H
un
ga
ry
in
th
e
sc
or
eb
oa
rd
of
th
e
U
ni
te
d
N
at
io
ns
C
om
m
is
si
on
on
Sc
ie
nc
e
an
d
Te
ch
no
lo
gy
fo
r
D
ev
el
op
m
en
t.
a)
Te
ch
no
lo
gy
de
ve
lo
pm
en
t
R
an
ks
In
di
ca
to
rs
Te
ch
no
lo
gi
ca
lD
ev
el
op
m
en
t
R
+
D
ex
pe
nd
itu
re
s
H
um
an
ca
pi
ta
l
H
ig
h
te
ch
ex
po
rt
s
1.
U
SA
0.
70
91
0.
69
95
0.
92
14
0.
50
63
2.
R
ep
ub
lic
of
K
or
ea
0.
68
94
0.
75
00
0.
77
11
0.
54
71
3.
Fi
nl
an
d
0.
65
84
0.
73
94
0.
84
40
0.
39
18
L
as
t-
2
E
cu
ad
or
0.
01
70
0.
00
53
0.
03
49
0.
01
07
L
as
t-
1
Ta
nz
an
ia
0.
01
32
0.
00
68
0.
01
95
L
as
t
Pa
ki
st
an
0.
01
25
0.
02
03
0.
00
48
N
ei
gh
bo
ur
fr
om
to
p
B
ol
iv
ia
0.
27
27
0.
13
30
0.
14
41
0.
54
11
N
ei
gh
bo
ur
fr
om
bo
tto
m
C
hi
le
0.
26
98
0.
18
09
0.
35
88
n.
d.
H
un
ga
ry
34
th
ra
nk
(o
f
88
ci
es
)
39
th
ra
nk
(o
f
75
ci
es
)
46
th
ra
nk
(o
f
85
ci
es
)
17
th
ra
nk
(o
f
79
ci
es
)
0.
27
20
0.
26
56
0.
18
09
0.
36
96
HUNGARY’S POSITIONS IN BENCHMARKS 155
Ta
bl
e
6.
T
he
po
si
tio
n
of
H
un
ga
ry
in
th
e
sc
or
eb
oa
rd
of
th
e
U
ni
te
d
N
at
io
ns
C
om
m
is
si
on
on
Sc
ie
nc
e
an
d
Te
ch
no
lo
gy
fo
r
D
ev
el
op
m
en
t,
b)
In
fo
rm
at
io
n
an
d
co
m
m
un
ic
at
io
n
te
ch
no
lo
gy
le
ve
l
R
an
k
In
di
ca
to
rs
IC
T
D
if
fu
si
on
In
de
x
C
on
ne
ct
io
n
A
cc
es
s
Po
lic
y
1.
U
SA
0.
80
40
0.
81
55
0.
79
25
1
2.
N
or
w
ay
0.
79
38
0.
72
03
0.
86
72
1
3.
Ic
el
an
d
0.
78
52
0.
65
66
0.
91
38
1
L
as
t-
2
A
ng
ol
a
0.
00
63
0.
00
28
0.
00
97
0.
75
00
L
as
t-
1
C
am
bo
di
a
0.
00
35
0.
00
48
0.
00
22
0
L
as
t
E
ri
tr
ea
0.
00
31
0.
00
31
0.
00
31
0.
66
67
N
ei
gh
bo
ur
fr
om
to
p
T
he
B
ah
am
as
0.
32
66
0.
18
56
0.
46
76
0.
87
50
N
ei
gh
bo
ur
fr
om
bo
tto
m
Q
at
ar
0.
31
93
0.
18
95
0.
44
91
0.
16
67
H
un
ga
ry
46
th
ra
nk
(o
ut
of
15
9)
45
th
ra
nk
(o
ut
of
15
9)
68
th
ra
nk
(o
ut
of
15
9)
60
th
14
ra
nk
(o
ut
of
15
9)
0.
32
32
0.
17
88
0.
46
76
0.
5
14
In
th
e
or
de
r
18
co
un
tr
ie
s
ca
n
be
fo
un
d
w
ith
th
e
sa
m
e
va
lu
e.
In
th
e
in
di
vi
du
al
ly
cr
ea
te
d
or
de
r
th
e
at
ho
r
pl
ac
ed
H
un
ga
ry
is
at
fir
st
am
on
g
th
e
st
at
es
w
ith
th
e
sa
m
e
va
lu
e.
156 ZS. DELI
After the evaluation of the position of Hungary in the ranking order it is
important to state, that although the tables of the United Nations include a large
number of indicators and countries into the analysis, the results of the researches
are questionable and do not make a direct comparison possible. The reason for it
is that the scores of the states according to the various indicators were calculated
on a very different basis. As an example, some of the variables are explained as
a percentage of the GDP, however, the value of the GDP in the different countries
varies significantly. Therefore, the obtained scores have different meanings in the
case of the countries, what makes it impossible to compare them and to interpret
the states’ rank in the scoreboard properly.
7. Conclusion
The scoreboards of the different supranational institutions vary what is due to the
different indicators they use to the different range of countries involved in the re-
search, and to the different time period when the data collection was implemented.
However, when trying to draw conclusions about Hungary’s performance of re-
search and development, common results can be found in the benchmarks of the
institutions. One of them is the country’s very low performance and negative trend
in the human side of the research and development. All scoreboards demonstrate
that the country has a lot to do in the increase of the skilled labour and of the partic-
ipation of people in higher education. There is one exception from this generalized
view: the employment in medium-high and high-tech manufacturing and services
is either acceptable or increasing. Another important result is that the R+D expendi-
tures of the country are still very low, however, according to the EU results there are
more and more spending in the country in the field of development. Although the
UN ranks show different results: within 13 years the rank of the country decreased
by 10 places – a reliable conclusion cannot be drawn from these data as absolute
numbers were not available. Finally, what is clear from the benchmarks is that al-
though Hungary’s scores on the basis of most of the current indicators are very low,
the trends are promising: the country invests more and more in its improvement
according to most of the variables. However, it is worrisome, that the state develops
and improves only certain aspects, but leaves the other deteriorate. In order to get
to a balanced development the country should possess a clear view of its actual
position and its already realized improvements on the basis of as many indicators
as possible. Only after a comprehensive improvement of the performance should
Hungary select those fields where the country’s competitive advantages might be
developed.
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